OBJECTIVE: To evaluate continuous therapy (COT) and on-demand therapy (ODT) with rabeprazole 20 mg for maintenance in uninvestigated gastroesophageal reflux disease (GERD).
(1). Proton pump inhibitors (PPIs) are a first-line therapy for GERD because they provide the most potent acid inhibition with the fastest relief of symptoms when taken continuously (5, 6) . Management options for PPI therapy are daily (continuous), intermittent fixed courses, or on-demand regimens (5) .
'On-demand' medical therapy is a patient-driven strategy defined as the daily intake of a medication for a period of time sufficient to achieve resolution of the individual's refluxrelated symptoms. Following symptom resolution, the medication is discontinued until the individual's symptoms recur, at which point medication is again taken daily until the symptoms resolve. On-demand therapy (ODT) also has important economic implications, in terms of reduced drug intake and possibly reduced health care costs (4) .
Patients with an endoscopically confirmed diagnosis of GERD and positive symptomatic response to a course of daily PPI therapy have been successfully managed subsequently using ODT (5, 7, 8) .
After six months of ODT with omeprazole 20 mg, 10 mg or placebo, Lind et al (9) observed that 83% of patients on omeprazole 20 mg, 69% of patients on omeprazole 10 mg and 56% of placebo patients were willing to continue in the study, suggesting that ODT is an effective treatment strategy for nonerosive GERD (NERD) patients. Bytzer et al (7) also achieved favourable results in a six-month trial of on-demand rabeprazole 10 mg in patients with NERD, and reported a statistically significant difference in favour of on-demand rabeprazole versus placebo, measured as rates of discontinuation due to inadequate heartburn control versus placebo (P<0.00001).
Ponce et al (8) investigated ODT in an expanded population, including NERD patients and patients with low-grade esophagitis. Symptom control was maintained in over 85% of patients during six months of on-demand rabeprazole 20 mg therapy, following a four-week daily run-in period with rabeprazole 20 mg/day. Additionally, PPI consumption was low and patient satisfaction with treatment was high.
Results from the above studies and others are generally consistent, and demonstrate that ODT with a PPI is an appropriate means of managing GERD symptoms in many NERD patients.
In clinical practice, however, particularly in primary care, patients are rarely initially investigated by endoscopy. GERD is diagnosed based on heartburn-predominant symptoms (1, 4) and an empiric trial of PPI therapy is the recommended firstline treatment because control of reflux symptoms is the main goal of therapy (1, 3, 4) . For these uninvestigated patients, initial continuous therapy (COT) would establish optimal symptom control, before a switch to non-COT. Most patients treated in primary care do not have severe GERD, and those are the patients for whom non-COT could be expected to be the most effective (1) . Frequency of heartburn relapse, number of symptom-free days, symptom severity, the number of days that medications are used and the frequency of need for rescue antacids are all clinically important measures of heartburn (1) . 'Acceptable' heartburn control is defined as up to two mild episodes per week (up to one moderate episode per week is another useful measure) because anything greater than this level of symptoms has been associated with a diminished quality of life (1, 10) .
The best possible long-term management of symptomatic GERD patients has not been established. The present study evaluated both continuous and on-demand maintenance regimens of rabeprazole therapy, in an attempt to provide clinicians with insight into the optimal course of therapy for uninvestigated GERD patients. (11) , and ethics approvals were obtained from central or local ethics committees, as applicable. Written informed consent was obtained from each participant before enrolment. Clinical study monitors conducted regular monitoring visits to ensure protocol adherence. Study participants were screened and enrolled into a four-week, open-label, acute treatment phase in which all patients received rabeprazole 20 mg once per day in the morning. After this four-week phase, those eligible to continue were subsequently randomly assigned to either 20 mg rabeprazole ODT or 20 mg once daily COT (in a 1:1 ratio) for up to six months. The daily dose in each study phase was taken as two 10 mg tablets (Pariet, Janssen-Ortho Inc, Canada). Participants attended the clinic for five study visits: baseline and screening (day -28), randomization (day 0), and at one, three and six months postrandomization. Telephone contacts were conducted at week 2 and months 2, 4 and 5.
PATIENTS AND METHODS

Study design
Participants
Male and female participants with a minimum three-month history of GERD, with heartburn as the predominant symptom, were enrolled into the acute phase of the trial if they met the following eligibility criteria: 25 to 65 years of age, on continuous PPI therapy (including rabeprazole) for at least one month before enrolment, with adequate heartburn control (defined as no severe episodes and no more than one moderate episode of heartburn in the seven days before screening). Patients had to provide written informed consent and be able to complete the study requirements. To be eligible for participation in the six-month maintenance phase, patients must have had satisfactory heartburn control in the final week of the acute four-week phase, defined as not more than three days of heartburn, with no more than one episode rated as moderate, and heartburn rated satisfactorily or completely controlled in the seven days preceding randomization, with minimal rescue antacid usage. Participants were excluded if they had a known hypersensitivy to rabeprazole or any substituted benzimidazole, or had taken a histamine-2 receptor antagonist within two weeks of screening. Other exclusion criteria included any significant gastrointestinal history (including the presence of alarm symptoms such as vomiting, blood in stool, anemia and dysphagia), known history of Barrett's esophagus, esophageal stricture, pyloric stenosis, known gastric or duodenal ulcer, infectious or inflammatory conditions of the small or large intestine, malabsorption syndromes, obstruction, a history of gastrointestinal malignancy, or prior gastric or intestinal surgery (including vagotomy, but excluding appendectomy and cholecystectomy), and chronic constipation uncontrolled by treatment regimen. Other significant medical conditions likely to interfere with the health of the subject during the study, with the conduct of the study and/or interpretation of results were also exclusionary. Women were required to be postmenopausal,
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or not pregnant or lactating, using an effective method of birth control throughout the study, and to have a negative urine pregnancy test before enrolment. Patients requiring continuous concurrent treatment with other medications used to treat upper or lower gastrointestinal conditions were excluded. Use of other nonstudy antacids or other acid suppressive medication was prohibited during the study. High-dose systemic corticosteroids were also prohibited; opioids and nonsteroidal anti-inflammatories were permitted only if used occasionally and intermittently for self-limited conditions, or if patients were taking a stable dose before and throughout the study.
Study treatment and assessments
During the first visit, demographic data, medical, surgical and medication histories were recorded for all eligible participants, and a urine sample was taken from women for pregnancy testing. Patients were assessed via questionnaire to confirm heartburn as the predominant symptom (described as a burning feeling rising from the stomach or lower chest toward the neck) (12, 13) . The occurrence and severity of heartburn symptoms during the previous week was recorded using a questionnaire. Treatment was started with rabeprazole 20 mg once daily for four weeks. Patients were instructed to limit supplemental antacid usage (Maalox Extra Strength Tablets 1000 mg, Novartis Consumer Health Canada Inc, Canada) to the minimum required to achieve symptomatic relief. Heartburn occurrence, and worst overall severity on days with heartburn, medication compliance and antacid usage were recorded in a daily diary. Severity was assessed as 0=none; 1=mild (present but causing little or no discomfort and can be ignored when not thought about); 2=moderate (cannot be ignored but does not influence daily routine); 3=severe (causes discomfort and some interference with daily routine); or 4=very severe (disabling and interferes considerably with daily routine). The diary also included weekly assessments in which patients rated heartburn control as 'no control', 'poorly controlled', 'satisfactorily controlled' or 'completely controlled' (1), and satisfaction with heartburn control as 'very dissatisfied', 'dissatisfied', 'neither satisfied nor dissatisfied', 'satisfied' or 'very satisfied' (2), at the end of each week. Subjects assigned to the COT group took rabeprazole 20 mg daily. Subjects randomly assigned to the ODT group were instructed to initiate treatment when heartburn occurred by taking rabeprazole 20 mg on the first day of symptoms, and one dose each subsequent morning for as many days as required for symptom resolution, stopping when participants were satisfied with their heartburn control. All subjects completed the daily diary throughout the maintenance phase.
The primary end point of the study was the proportion of heartburn-free days during the six-month maintenance phase, based on symptom occurrence, as recorded in the daily diary.
Additional predefined assessments GERD symptoms: Heartburn and 14 other GERD-specific symptoms were evaluated at study entry, baseline of maintenance phase (end of the four-week acute phase), and at one, three and six months or study termination of the maintenance phase, using the GERD symptoms assessment scale (GSAS) (14) . Scores were tabulated for four subscales: symptom occurrence (yes or no), frequency of symptom occurrence (number of times per week), symptom severity (1=slight, 2=moderate, 3=severe, 4=very severe) and symptom distress or bother (0=not at all, 1=somewhat, 2=quite a bit, 3=very much). Lower subscale scores indicated better health. Quality of life: Quality of life was evaluated at the same time points as the GSAS, using the patient assessment of upper gastrointestinal disorders -quality of life questionnaire (PAGI-QOL) (15) . Scores were tabulated using a five-point categorical scale (0=none of the time to 5=all of the time) for five domain scales: daily activities (10 items), clothing (2 items), diet and food habits (7 items), relationships (3 items), and well-being and distress (8 items). The range for total PAGI-QOL and domain scores was from 0 to 5, with a better health condition indicated by lower scores. Overall treatment evaluation -physician and subject: The overall effect of the medication regimen on heartburn control over the duration of the maintenance treatment period ('very poor', 'poor', 'no change', 'good' or 'very good') was assessed by the physician and patient at study termination; patients were also asked to rate their overall satisfaction with their heartburn control during the same period ('very dissatisfied', 'dissatisfied', 'neither dissatisfied nor satisfied', 'satisfied' or 'very satisfied'). Safety: The physical examination, including weight and vital signs, was performed at weeks 4 and 8, and at study termination. All emergent adverse events (spontaneously reported, elicited by questioning, or clinically significant changes in physical parameters) were recorded from the first study-related procedure to the last study-related procedure.
Statistics
The primary variable for analysis was the percentage of heartburn-free days. The difference in the percentage of heartburn-free days in the ODT group versus the COT group over the six-month maintenance phase was estimated together with the 95% CI on an intention-to-treat basis. It was estimated that if there was a 15% difference or less between the two types of treatments, they would be considered clinically equivalent (ie, one-half of the length of the 95% CI to estimate the difference between the percentage of heartburn-free days for the ODT group and the COT group would be less than or equal to 30% of the size of the SD of the treatment group populations). This assumed that both treatment group populations would have the same variance and approximate normal distributions. The power calculation was based on a minimum of 85 patients completing treatment in each arm. For all secondary variables, between-group comparisons were made on an intention-to-treat basis using the two sample t test (continuous response) or the Fisher's exact test (categorical response). When appropriate, comparisons were also performed by nonparametric analyses. The analyses were adjusted for factors and covariates (such as age, sex, baseline values, etc). In such cases, the generalized linear model or logistic regression model were applied to test the significance of treatment effect. All statistical tests were two-sided and at the 0.05 significance level; no adjustments were done for multiple comparisons. The safety population comprised all patients taking at least one dose of study medication. Descriptive statistics and appropriate tests were used to summarize and analyze adverse events data.
RESULTS
Disposition
A total of 331 participants were enrolled in the acute phase of the study and 268 (COT, n=137; ODT, n=131) were randomly assigned to receive maintenance study treatment. In total, 234 participants (87%) completed six months of maintenance treatment. Of the 34 participants (13%) who withdrew before completing the study, nine (3%) withdrew due to poor heartburn control during the maintenance treatment phase, eight (3%) were lost to follow-up, six (2%) withdrew due to an adverse event, five (2%) withdrew consent, two (1%) were withdrawn due to noncompliance, two (1%) were withdrawn due to protocol violations, one (0.4%) withdrew due to pregnancy and one (0.4%) withdrew for other reasons.
The proportion of patients who discontinued treatment due to insufficient heartburn control was not significantly different between COT (2.2%) and ODT groups (4.6%; P=0.8690). The mean (± SD) time to discontinuation due to poor heartburn control was 83±59.4 and 49±31 days (P=0.2788) for the COT and ODT groups, respectively.
Demographic characteristics
Baseline demographic details for the 268 randomly assigned patients are given in Table 1 . Treatment groups were similar with respect to both baseline demographic and clinical characteristics. Testing for Helicobacter pylori was not performed. Of the 331 patients enrolled, 58% had no heartburn and 23% had only mild heartburn in the week before screening. Almost all enrolled patients indicated that their heartburn with their current PPI medication at study entry was 'satisfactorily' (42%) or 'completely' (57%) controlled.
Efficacy
Acute phase: Of the 331 patients enrolled into the acute phase of the trial, 92.5% reported that their heartburn symptoms were either 'satisfactorily' or 'completely' controlled by the end of the four weeks and 89% of patients were either 'satisfied' or 'very satisfied' with control of their heartburn symptoms; 78% of patients experienced, at most, mild heartburn during the final week of the acute phase and either mild or no heartburn symptoms 92% of the days, during the four weeks of acute treatment. Daily mean antacid consumption during the four weeks was 0.2±0.41 tablets. Medication and diary compliance were excellent at greater than 90%. Maintenance phase: Symptom control: In the randomly assigned group (n=268), all patients reporting heartburn satisfaction (n=233) indicated that their heartburn was 'satisfactorily' or 'completely' controlled at the end of the acute phase. In addition, 99% of randomly assigned patients were either 'satisfied' or 'very satisfied' with heartburn control before entry into the maintenance phase.
There were significantly more heartburn-free days with COT (90%) compared with ODT (65%; P<0.0001, Figure 1) . Patients in the COT group reported a larger proportion of weeks with two days or less of heartburn per week, with maximum severity rated mild, than patients in the ODT group (COT 84% versus ODT 41%; P<0.0001). Heartburn episodes, defined as consecutive days with heartburn, were significantly Continuous versus on-demand rabeprazole therapy Heartburn duration, n (%):
3-6 months 2 (3) 6 (4) 6 (5) 14 (4) 6-12 months 4 (6) 8 (6) 7 (5) 19 (6) >12 months 56 (89) 120 (88) 118 (90) 294 (89) Heartburn severity † , n (%) (20) 18 (14) 57 (17) Pantoprazole 9 (14) 31 (23) 26 (20) 66 (20) Lansoprazole 6 (10) 10 (7) 14 (11) 30 (9) *Received rabeprazole in the acute phase, but was not randomized to the maintenance phase; † Based on the maximum reported severity at baseline. COT Continuous therapy; ODT On-demand therapy less frequent and of shorter duration for the COT group compared with the ODT group, with a mean of 7±9.1 heartburn episodes for the COT group compared with 26±15.7 heartburn episodes for the ODT group (P<0.0001), and mean episode duration of 1.4±2 days and 4.4±15.7 days, respectively (P=0.0319). Treatment episodes (ODT) were defined as consecutive days of medication intake in response to symptoms; for patients taking ODT, the mean duration of treatment episodes was 4.5±15.8 days and the mean interval between treatment episodes was 9.7±22 days. Medication usage: Compliance was excellent over the six-month maintenance treatment period in the continuous therapy group, with study medication intake on more than 97% of the days. Patients taking ODT took medication approximately 45% of the days, ie, approximately one dose every 2.2 days. The mean number of supplemental antacid tablets used per day was very low in both groups and was 0.1±0.3 for COT and 0.3±0.4 for ODT (P=0.0023).
Ratings of heartburn control and satisfaction: Subjects taking COT rated heartburn as 'satisfactorily' or 'completely' controlled for a significantly greater proportion of weeks compared with ODT (96% versus 84%, respectively; P<0.0001). The proportion of weeks that satisfaction was rated 'very satisfied' or 'satisfied' was significantly greater for those taking COT (92%) compared with ODT (76%; P<0.0001) (Figure 2) . GERD symptoms and quality of life assessments (GSAS and PAGI-QOL): After completing the four-week acute treatment phase, GSAS and PAGI-QOL scores were low, indicating good health, which was consistent with the study eligibility criteria (ie, enrolled patients had to have adequate symptom control on PPIs at study entry, and had to demonstrate satisfactory symptom control at the end of the acute phase, before randomization into the maintenance phase). At the end of the maintenance treatment phase, there was a significant improvement in mean number of GERD symptoms for COT (P<0.05), and a slight decline in symptom control, as noted by increased scores, compared with randomization baseline for all other GSAS subscores. The exception was symptom severity, which stayed the same; however, these changes were not statistically significant and may not be clinically significant. In comparison, statistically significant reductions in symptom control from randomization baseline were observed for the ODT group for all GSAS subscores, with the exception of symptom frequency (Figure 3 ). Those taking COT experienced significantly fewer and less severe GERD symptoms at the final visit than those taking ODT.
At the end of the maintenance treatment phase, there was an overall improvement in quality of life, as noted by decreases in the PAGI-QOL total and all domain scores reported for those taking COT; however, those within-group decreases were not statistically significant, with the exception of the relationships domain score (P=0.04). There was a significant withingroup decline in quality of life from randomization baseline observed for the ODT group for PAGI-QOL total and domain scores, with the exception of the relationships domain score (P=0.4) (Figure 4 ). Significant differences were noted between treatment groups, with the COT group experiencing greater improvement in PAGI-QOL total score (P=0.0003) and all domain scores except relationships (P=0.3). Overall treatment evaluation: Regardless of regimen, the majority of patients rated the effect of the study medication on heartburn control as 'good' or 'very good', with no significant difference noted between treatment groups (COT 89% versus ODT 83%; (15) scores between the baseline (randomization) and last week of the maintenance phase. *P<0.05 for the difference between the final visit and randomization; † P<0.05 for difference between continuous therapy (COT) and on-demand therapy (ODT) groups P=0.2803). The physicians' assessment was similar, with 89% of physicians rating the overall effect of the study medication on heartburn control as 'good' or 'very good' for COT, and 81% for ODT (P=0.1173). Significantly more subjects on COT rated themselves 'satisfied' or 'very satisfied' with the effect that their medication regimen had on heartburn control than those on ODT (92% and 79%, respectively; P=0.0070).
Safety
The safety analysis included the 268 patients randomly assigned to two treatment groups (COT, n=137; ODT, n=131). Table 2 lists the most frequent adverse events occurring in 3% or more of patients in the maintenance phase, regardless of relationship to study medication. A total of seven subjects (nine events) in the COT group only reported adverse events considered to be related to the study medication, namely: bloating, abdominal cramps, stomach ache, worsening of constipation, diarrhea, epigastric discomfort, memory impairment, itchy sensation of extremities and itchy skin. These events were categorized as either mild or moderate by the reporting investigator, except for one severe case of epigastric discomfort. Five patients discontinued the maintenance phase as a result of nonserious adverse events (four patients in the COT group and one patient in the ODT group); all recovered without sequelae. Adverse event(s) that led to withdrawal included aggravation of palpitations (n=1), memory impairment (n=1), abdominal cramps (n=2), bloating (n=1), heartburn (n=1), stomach ache (n=1), abdominal cramps (n=2) and diarrhea (n=2). Memory impairment was categorized as possibly related to study medication, and abdominal cramps, stomach ache, bloating and diarrhea were categorized as probably related. There were six serious adverse events reported during the study, namely, postoperative tonsillectomy hemorrhage, malignant melanoma, atrial fibrillation, headache, skin cancer and intestinal infection; all were deemed not related to study medication. There were no clinically or statistically significant changes in vital signs (pulse and blood pressure) or weight observed during the study.
DISCUSSION
The present study evaluated both COT and ODT maintenance regimens of rabeprazole therapy to provide clinicians with insight into the optimal course of long-term therapy for uninvestigated GERD. Good, predictable control was achieved with rabeprazole 20 mg continuous therapy. While the study results indicate that there were more frequent and severe episodes of heartburn with ODT compared with COT, when symptoms did occur during ODT, they were generally of short duration and were easily treated, resulting in rapid symptom resolution. Results also indicated low rescue antacid usage in both treatment groups.
Based on these findings, COT is more likely to provide predictably better heartburn symptom control than ODT in uninvestigated GERD; however, both regimens achieved satisfactory heartburn control on all assessments measured, and both treatment regimens were safe and well-tolerated by patients.
In general, previous trials that have compared ODT with COT in the long-term management of GERD have reported that continuous PPI treatment was better than ODT for maintaining symptom control in healed erosive esophagitis (16) , but reported no significant difference between continuous and on-demand regimens for mildly erosive disease (17) . The clear difference in symptom control observed between continuous and on-demand regimens reported in the current study may be attributable to the fact that the patient population was not investigated with endoscopy before treatment initiation and, as a result, was likely a mix of patients with nonerosive disease and those with varying degrees of erosive esophagitis. This difference is also consistent with clinical experience, where the cessation of continuous acid suppression therapy results in recurrence of heartburn in some patients.
The proportion of patients discontinuing ODT due to inadequate heartburn control, while greater than that observed for COT in this study (4.6% versus 2.2%), was lower than that reported in several studies with other PPIs: 17% with omeprazole 20 mg (9) and 14% with esomeprazole 20 mg (4), and was comparable to the discontinuation rate of 6% observed by Bytzer et al (7) .
In a recent review by Lee et al (18) , it was noted that a substantial proportion (26% to 71%) of GERD patients can be "adequately managed" with less than daily PPI treatment. However, these conclusions are based on patients' reporting of satisfaction with their symptom control and their level of willingness to continue on less intensive therapy. When more formal measures, such as health-related quality of life and detailed symptom assessments, including severity and frequency of symptoms, are utilized to evaluate treatment efficacy, inadequate symptom management may be observed with noncontinuous regimens and, thus, may not support such treatment (18) .
The present study did not assess endoscopic, esophageal status of patients enrolled and, therefore, could not relate esophageal inflammation to symptom control and response. Because of the lack of endoscopic data, the current results may include both erosive and nonerosive GERD patients, leading to potential heterogeneity in the participating patient population.
Heartburn was the predominant symptom used for eligibility determinations and was the symptom measured in most efficacy analyses. While heartburn is a fairly specific symptom of GERD, other symptoms may exist that should be considered for diagnosis and treatment. Given this consideration, patients who did not have acid reflux disease at all could have been included. Approximately 50% of patients with such nonulcer dyspepsia may still respond to acid suppression therapy (12) . However, in everyday practice, the bulk of patients with GERD do not undergo endoscopic assessment, hence, selection methodology for this study mirrors general practice and makes these results more generalizable. Similarly, the present study did not address other reasons why patients may choose maintenance ODT, such as a preference for being in control of their treatment, decreased medical intervention, less drug exposure or decreased costs.
In a recent study by Remak et al (2) , rabeprazole was less costly and resulted in more symptom-free days than other PPIs (excluding generic omeprazole); rabeprazole also remained cost-effective, independent of choice of maintenance treatment (COT or ODT). In the current study, cost effectiveness was not evaluated, nor were quality adjusted life years examined; however, a potential pharmacoeconomic consideration for future studies might be whether continuous treatment could be justified on the basis of more quality adjusted life years versus on-demand therapy. Based on the efficacy results observed in the present study, there would have to be a willingness on the part of the patient to compromise between the improvement in symptom control that could be expected with COT with the potential cost advantage of ODT. This strategy may be appropriate for selected patients.
CONCLUSION
Following successful short-term therapy with rabeprazole 20 mg to control GERD symptoms, the current findings, based primarily on symptom control, favour maintenance COT over ODT for uninvestigated GERD. However, both treatment regimens can be considered effective and safe options. Selection of individual optimal therapy should consider not only symptom control but patient preference.
